The Pancreolauryl Test (PLT), a tubeless pancreatic function test, has been evaluated in an unselected series of outpatients with steatorrhoea presenting to a district general hospital (DGH). This is the first study of the PLT in a DGH, involving an unselected series of patients and not those from secondary or tertiary referral hospitals. Healthy controls (n=15) and patients with self-limiting diarrhoea (n=8) had normal urinary excretion indices (> 30). Coeliac disease (n= 13) and small bowel bacterial overgrowth (n=12) were the commonest causes of steatorrhoea and there were no false-positive results in these patients. The mean urinary excretion index in patients with untreated coeliac disease (mean index=38%) was lower than in healthy controls (n=15, mean index=53%; P< 0.05 > 0.02). No patient with proven pancreatic steatorrhoea had a normal PLT result, confirming the high negative predictive value found by others'. Low results in patients with steatorrhoea following gastric surgery indicate poor mixing offood with pancreatic juices. The PLT proved to be a simple, inexpensive and noninvasive outpatient screening test suitable for use in a DGH to exclude a pancreatic origin of steatorrhoea.
Summary
The Pancreolauryl Test (PLT), a tubeless pancreatic function test, has been evaluated in an unselected series of outpatients with steatorrhoea presenting to a district general hospital (DGH). This is the first study of the PLT in a DGH, involving an unselected series of patients and not those from secondary or tertiary referral hospitals. Healthy controls (n=15) and patients with self-limiting diarrhoea (n=8) had normal urinary excretion indices (> 30). Coeliac disease (n= 13) and small bowel bacterial overgrowth (n=12) were the commonest causes of steatorrhoea and there were no false-positive results in these patients. The mean urinary excretion index in patients with untreated coeliac disease (mean index=38%) was lower than in healthy controls (n=15, mean index=53%; P< 0.05 > 0.02). No patient with proven pancreatic steatorrhoea had a normal PLT result, confirming the high negative predictive value found by others'. Low Fourteen patients with coeliac disease were studied (11 female; age range 20-82; average age 50). In 10 a PLT was performed both before and an average of 3.5 months (range 3-6 months) after starting a glutenfree diet (GFD).
Small bowel bacterial overgrowth was diagnosed in 12 patients (10; female; age range 26-80; average age 55). Steatorrhoea, defined as a positive NileBlue test, was present in all of these patients and all showed a clear clinical response to either metronidazole or oxytetracycline.
Seven patients with pancreatic disease were studied (3 female; age range 41-73; average age 60). A diagnosis of chronic pancreatitis was made in 6 (at laparotomy in 2 and on the basis of radiological pancreatic calcification in 4). Five of these patients had steatorrhoea. Carcinoma of the pancreas in a patient presenting with steatorrhoea was confirmed at postmortem. Steatorrhoea was defined as the presence of an abnormal Nile Blue test (5 out of 7 patients), abnormal fat absorption test (3 out of 4 patients tested) or both (2 patients).
Five patients with small bowel Crohn's disease and another with a short bowel syndrome following surgery for Crohn's disease were studied ( 
Results
The results ofthe urinary excretion index (T/K ratio) in all patients studied are shown in Figure 1 . Three out of4 patients with steatorrhoea following gastric surgery had an excretion index of less than 20%. In the fourth patient repeat PLTs gave resulis of 24%, 28%, 48% and 50%. The excretion index was normal in 2 other patients, without steatorrhoea, following vagotomy and pyloroplasty (1) and vagotomy and gastrojejunostomy (1) .
A normal urinary excretion index was found in all 4 patients who had undergone previQus cholecystectomy (2 of these patients appear in the bacterial overgrowth category also).
Discussion
The PLT proved easy for patients to carry out provided it was reinforced by adequate written and verbal instructions9. The test appears particuarly stiitable for use with outpatients and can be repeated readily.
In common with the experience of Barry'0, we found this test to be more accurately performed on outpatients than on the ward. Performing the two parts of the test on copsecutive days, rather than with a longer intervalP, did not impair the accuracy of determination of the urinary fluorescein excretion index. Those patients who worked could conveniently perform the test over a weekend.
The majority of patients in this study had steatorrhoea. In the absence of quantitative faecal fat estimations, use was made of the semi-quantitative Nile Blue test as a measure of faecal fat excretion. It is in patients with steatorrhoea that exclusion of pancreatic disease is necessary and often difficult without invasive inpatient tests. In this study the single commonest cause of steatorrhoea proved to be coeliac disease. The urinary excretion index was greater than 20% in all patients with coeliac disease with the exception -of 3 with coexistent pancreatic insufficiency, the presence of which we consider to be supported by the clinical features already detailed and which is a reognized associationl-'6. The apparently high incidence of -coexistent coeliac disease and pancreatic insuffiiency (3-out of 14 cases) may have occurred by chanee. Alternatively it; may be an accurate reflection of a truly greater coexistonce of these two dies than has previously been recognized. A willingness to seek residual degrees ofsteatorrhoea because of the greater simplicity ofthe Nile Blue test compared to a three-day faecal fat collection may have contributed to the detection ofpancreatic insufficiency in this situation.
;The lower urinary excretion index in patients with untreated coeliac disease reflects the deficient, but reversible, release of cholecystokinin-pancreozymin (CCK-PZ) and secretin from the upper small intestinal mucosa'7"8 which occurs in this group of patients. This results in decreased pancreatic stimulation and gallbladder emptying18, the latter contributing to a reduced urinary excretion index in the PLT'9. This would not explain the failure ofthe urinary excretion index to return to control levels in treated coeliac disease, given that secretin'7 and CCK18 profiles return to normal after a GFD. Similarly end-organ unresponsiveness to hormonal stimulation would not appear to be a factor20.
Five out of6 patients with proven pancreatic disease and steatorrhoea had urinary excretion indices of below 20%., When the PLT was repeated in the sixth patient a result of 10% was obtained compared to 33% on initial testing. These findings support the predictive value of a low PLT result in pointing towards a pancreatic cause of steatorrhoea.
In patients with steatorrhoea due to Crohn's disease (n=5) and bacterial overgrowth (n= 12), only one PLT test result was below 20%. This gives an incidence of false-positive results of 6% in this group. This falsepositive result was in a patient with very extensive small bowel Crohn's disease in whom steatorrhoea was mild; the presence of small bowel disease was obvious clinically and radiologically and there was little to suggest the presence of pancreatic disease. Failure of pancreatic stimulation as a result of impaired release of secrietin and CCK coupled with rapid ifttestinal transit could explain this result.
Alternatively this low result coula indicate true pancreatic unresponsiveness in keeping with the reducied-entyme response to intraveiotob secretin in 8 out of 26 patients with jejinoileal Crohn's disease found by Dreiling2'.
The low urinary excretion index-in 3 out of 4 patients with steatorrhoea after gastric surgery is not surprising. These results are similar to those of Braganza's group'9 who found an excretion index of less than 20% in 4 out of 7 patients after gastric surgery. The PLT is an integrated test of digestion rather than of pure pancreatic function, and the low results in these patients reflect poor mixing of food with pancreatic juices which occurs as a consequence of the surgery. If this effect of gastric surgery on the PLT is remembered, then a low urinary excretion index will not be misinterpreted as a false-positive result. The results of the present study do not suggest that cholecystectomy alone significantly affects the PLT'9.
In 2 patients with small bowel disease it proved impossible to obtain adequate urine collection volumes even with repeated attempts. This occurred in 2 patients with steatorrhoea, one with coeliac disease and one with a blind loop syndrome due to a caecal carcinoma. Recent studies22'23 suggest that this problem may be overcome by studying serum, as opposed to urinary, fluorescein levels. Three patients in our study (2 controls and one coeliac on a GFD) had abnormal or borderline urinary excretion indices which were normal on repeat testing. The coefficient of variation of the PLT in healthy controls appears high24 and the reproducibility of the test in patients with steatorrhoea of pancreatic and other origins needs to be assessed. It must be stressed, as with all laboratory tests, that the PLT must be interpreted in a clinical context coupled with a willingness to repeat the test if appropriate.
It is concluded that, providing adequate attention is paid to patient instruction, helpful results can easily and inexpensively be obtained with the PLT in patients with steatorrhoea. Difficulty was occasionally experienced in obtaining adequate urine collection volumes in patients with small bowel disease, which could often be overcome by repeating the test. In one patient with jejunal Crohn's disease an unexpectedly low PLT test result was obtained but because of the clinical circumstances this was not misleading. A low test result in patients with steatorrhoea after gastric surgery may point to a functional pancreatic insufficiency which may respond to pancreatic supplements.
False-positive results were not obtained in patients with untreated coeliac disease or small bowel bacterial overgrowth, which proved to be the commonest causes of steatorrhoea in this study. This high negative predictive value of the test has been found by others'. The specificity of the PLT was 91%. There were too few patients with pancreatic steatorrhoea in this study for the calculated values for sensitivity (83%), negative predictive power (95%) and positive predictive power (71%) to be considered accurate.
The PLT has proved to be a valuable investigation in the initial assessment ofthe patient with steatorrhoea presenting to a district general hospital.
